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L Title of the invention] A METHOD FOR FIU3G3ING IN A LIQUID CRYSTAL 
DISPLAY KT.KMKNT 

[Summary] 
[Problems] 

To avoid compression ot granular spacers provided between two 
transparent substraLeH, during whan a seal material la is dried and 
cured between the transparent substrates, by layering sheets 2 to 
a 1 iqiilri crystal display element- 1 in which two transparent substrate© 
are layered and pressing the transparent- subs Hales by a pair of 
pressing molds 3 and 4 so that, the transparent substrates contact 
each other, 
[srructure] 

A through hole 2a having a si^e which is ixil.ernnl to thp Inner 
periphery o± the seal material la is provided in each of sheets 2 
to be layered tu Lhu liquid c;rysha1 display element 1 so that the 
procourc during the pressing is primarily applied on the portion/ 
in the overall surfar.es of rhft sheets 2 r where no through hole ^a 
is formed f 



A method fox pressing in a liquid crystal display element, 
comprising the steps of: 

' applying a liquid seal material to a transparent substrate among 



[Claims] 
[Claim 1] 
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two transparent substrates and layering the two transparent &ubaLraLes 
while filling the space between the transparent substrates with a 1 
plurality of microscopic granular spacers therebeLween; 

then, layering, to the liquid crystal display element in which 
two transparent substrates ai.e layered, a shisp.t ro which a through 
hole having a size which ia at least internal to the inner periphery 
of the seal mar.p.rlal is formed; and 

then r pressing the transparent substLaLes in Lhe liquid crystal 
display element in a direction which causea the transparent substrates 
to contact each other using a pair of pressing molds which move to 
approach each other. 

[Claim 2] 

Amethod for pressing in a liquid crystal display element according 
to claim 1, wherein the sheets each having a Lhrcjuyh hcjle formp.d 
therein are layered to the front and back surfaces of the lioruid 
ciys Lai display element. 

f Detailed Dew cripLion o£ Invention] 
[0001] 

[Field of the IiivexiLioxi] 

The present invention relates to a method for pressing in a 
manufacturing of a liquid crystal display element formed by layering 
two transparent substrates with a seal material surrounding the 
periphery provided between the transparent substrates and filling 
liquid crystal into a space between Lhe transparent suTdrt rates and 
internal to the seal material/ wherein transparent substrates are 
pressed so LhaL Lhe substrata* contact each other in a liquid crystal 
display clement in which two transparent substrates are layered. 
[000?.] 

[Conventional Art] 

in general^ in manufacturing of this type of a liquid crystal 
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display element/ a plurality of transparent. elecLrode patterns are' 
1 ndl virtually f ormedon one surface of eaoh of two transparent substrates , 
or a plurality of transplant- electrode patterns are formed on one 
transparent eubctratc among the two transparent substrates and a 
pluraliLy of Lransparent elnrrrode patterns and a color filter tiim 
are formed on the other transparent electrode (in color liquid cryHl.nl 
display elements) . Then, on a surface of one of the transparent 
substrates, a seal material in a liquid sl.al.e. 1s applied so as to 
surround the periphery andmicroscopic granular spacers are distributed 
throughout Lhe surrounded portion. The other transparent substrate 
ic then layered on the one transparent substrate. A liquid crystal 
display element 1n which the two transparent substrates are layerod 
is pressed so that the transparent substrates couLacL eac-.h other, 
heat is applied to the liquid crystal display clement while in the 
pressed state to dry and cure the liquid .seal material , and, finally, 
liquid crystal is filled into a section, of the space between the 
transparent subsr.rar.es, inremal to the seal material. 
[0003] 

Tn addition, conventionally, a method as shown in Pigs. 5 
7 had been used in a liquid crystal display element formed by layering 
two transparent substrates for pressing the transparent substrates 
so as to contact each other . More specifically, a plurality of llqiH d 
crystal display elements 1 are layered with a shoot 2, such as a 
sheet of paper, LherebeLween, each of the liquid crystal display 
elements formed by applying a liquid seal material la in a ring shape 
in the periphery o£ a space hflfween two transparent substrates and 
filling the space between the transparent substrates with a pluraliLy 
u£ granular spac«rs. Then, buffer sheets 2 such as paper are layerod 
on the outer surfaces of the liquid crystal display e.lmimrits 1. 
Then, the entire structure is sandwiched using a pair of pressing 
molds 3 and 4 which mnve towards each other so that the transparent 
eubstratcc in each liquid crystal display element 1 coulacL each 
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other. 
[0004] 

The reference numerals; 5 and 6 represent flat plates such as 
dummy glass pi ares which are lurcher layered to the sheets 2. The 
reference numerals 7 and 8 represent elastic plates such as rubber 
or the like interposed between the flat platcc 5 and 6 and the pressing 
molds 3 and 4. Sheets 9 and 10 such as pap«r for separation trout 
the mold are provided between the flat plates 5 and G and the elastic 
plal.Rs 7 and fl- 
[0005] 

[Problems to be solved by the Invention] 

In the conventional method, however, when r.he liquid crystal 
display element i is pressed. In the transparent substrates of the 
liquid crystal display element 1/ the prflsswre by the pressing is 
appliedunif ormly throughout the sur face of the transparent substrates ♦ 

Because of this, a plurality of granular spacers filled between 
the transparent substrates in a liquid crystal display element are 
compressed by thp. pressure applied throughout the transparent 
substrates, resulting in the spacers breakiny intu the transparent, 
el ectrode pattern or to the color filter tilm formed on the transparent 
substrates. Because of this, a variation in the gap size between 
the transparent substrates may be created and/ in addition, there 
is a great risk of damages to the pattern of t.h« transparent electrodes , 

In particular, in color liquid crystal display elements, when the 
granular spacers break into rhe color filter film, uneveiuiess in 
color i3 generated and problems occur such as, for example, an inability 
to achieve a graded display. 
[0006] 

An object of the present invention is to provide a pressing 
method wherein generation of the problems described above is retl i abl y 
reduced, 
[0007] 

4 
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[Mftans for solving the problem] 

In order to achieve at least the object described abov*, the* 
present: invention "comprises the ctcpo of applying a liquid seal 
uuiLoLittl Lu f± LmnRparenr substrate among two transparent substrates 
and layering the two transparent substrates while filling the apace 
be.t.wpRTi the transparent substrates with a plurality of microscopic; 
granular spacers therebetween; Lhen, layering, to the liquid crystal 
display element in which two transparent substrates are layered, 
a sheet tu which a Lhrough hoi e having a size which is at least internal 
to the inner periphery of the seal material is formed; and then, 
prnARlng the transparent substrates in the liquid crystal display 
element in a direction which causes Lhe transparent substrates to 
contact each other using a pair of pressing molds which move to approach 
each other". 

[0006] 

[Advantages of the Iuveni.ion] 

In this manner, by layering, on a liquid crystal display element 
in which Lwu Lranssparftnt substrates are layered,, a sheet to which 
a through hole having a size which is at least internal Lo Lhe inner 
periphery of r.hp. seal material is formed and then pressing the 
tranoparcnt substrates in the liquid crystal display eleiuenL in * 
rii recti on which causes the transparent substrates to contact each 
other using a pair of pressing molds which move Lu approach Rarh 
other, the pressure during the pressing is primarily applied on a 
portion where the through hole is formed of f.hR overall surface of 
the sheet . In other words , the pr es sure during the pres s ing is pr iiciar ily 
appliRri on the portion, of the overall surtace of the liquid cryotal 
display clement, to which a section of the sheet othex Llian Lhe Lhrough 
hole formed on the sheet contacts, that is, the portion external 
to the inner periphery of the seal xuaLerial. BHcan.sR of rh1s r the 
pressure applied to a section, among the overall surface of the liquid 
crystal display elemenl., infernal to the inner periphery of the seal 
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material can reliably be reduced with the through, hole formed in 

the sheet. 

[0009] 

ThfirRfore, according to the present invention, during the pressing 
of a liquid crystal display element in which twu Liarisparenl. subs t.rn res 
are layered, compression ot granular spacers filled between the 
transparent substrates can be reliably redurrftrt. Ramus*? of this, 
che variation in the gap eizo between the transparent substrates 
can be leduced, and, at. t.Tm same time, the risk of damages to the- 
transparent electrode pattorn formed on the transparent substrates 
can be. rp.dur.fid. Tn addl tion, in color liquid crystal display elements, 
the probability of the granular spacers breaking into the color filter 
film can be eliminated or significantly reduced, go that unevenness 
in color can be reduced and a graded display can be achieved. 
[0010] 

In particular, as d«sr:r1bpd 1ti claim 2, by layering sheets each 
having a through hole formed therein to both the front and back surfaces 
of Lhtt liquirl crystal display element, it is possible to further 
reduce the pressure applied to a portion inlernal Lo Lhe inner periphery 
of the seal material of the overall surfaces of the liquid crystal 
display element, and the advantages described above mn bp further 
improved, 
[0011] 

[preferred fcimbodiments J 

Tref erred embodiments of the pxesexiL inveiil.ion win now be 
described with reference to the drawings. Figs. 1 through 3 show 
h First preferred embodiment. In these drawings, similar to the 
conventional structure, reference numeral 1 represents a liquid cxysl.al 
display element in wnich two transparent subetratcs arc layered while 
a liquid seal material la is applied in a ring shape nn one of the 
transparent oubctratcc and a plurality of microscopic granular spacers 
are filled between the transparent substrates- A plurality of liquid 
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crystal display elements 1 are layered with a sheet 2, such as a. 

sheer, of pap«r, provided therebetween. 

[0012] 

In addition, buffer sheets 2, such ae paper sheets, arc layered 
to the uuLer surfaces of Lhe. liquid crystal display elements 1 and 
the structure ia sandwiched by a pair of pressing molds 3 and 4 which 
mov* ro approach each other so that the transparent substrates in 
each liquid crystal display element 1 cunUcL each oLher- Similar 
to the conventional structure, dummy flat plates 5 and 6 such as 
qlass plates are layered to the sheeLs 2 and el as Lie: plar.*s 7 and 
8 such as rubber and sheets 9 and 10 for separation from the molds 
such as paper are inserted between r.h« flar plates S and 6 and the 
pressing molds 3 and 4 . 
[0013] 

In this structure, according to the present inveiiLioii, a Lhrough 
hole 2a is formed in each or the sheets 2 provided between the liquid 
crystal display elements 1 and Lhe sheets 2 layered on the external 
surfaces or the liquid crystal display elements 1. The through hole 
2a has a size which is ijiLenial L« Lhe. innar periphery of the seal 
material la in the liquid crystal display elements 1. In this manner/ 
because a Lhrough hol« ?a is formed in each sheet 2 having a size 
internal to the inner periphery of the seal material la in the liquid 
crysLal display nlmnents 1, during the pressing using pressing molds 
3 and 4 moving to approach each other, the pressure is applied primarily 
Lo a portion, of the overall surface of each sheet 2, where no through 
hole is formed. In other words, the pressure during Lhe pressing 
is applied primarily on a section, of the overall surface of the 
liquid crystal display element. 1, which contacts the portion of the 
sheet 2 other than the through hole 2a formed in the sheet 2, thaL 
is, Llie pur Lion extftrnal ro the inner periphery of the seal material 
la. Because of this # the pressure applied tu a secLion, oT r.hfi overall 
surface of the liquid crystal display element 1, internal to the 
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i 

inn«r periphery or the seal material la c n be reliably reduced with; 
the through hole 2a formed in each sheeL 2 . Consequently, compression; 
nf thp granular spacers filled between the transparent substrates 
in the liquid crystal display element. 1 ran be reliably reduced. 
[0014] 

The present, inventi on i & not limited to a case wherein a plurality 
of liquid crystal display elements are layered oue by one as described 
above, and may also be applied, tor example, ao in a second preferred 
embodiment of the preseiiL iiive.nl. ion shown 1n Fig. 4, in a case wherein 
a plurality of liquid crystal display dements 1 are arranged and 
integrated horizontally as a liquid crystal display element basis, 
l' and individual liquid crystal display element 1 is simultaneously 
formed by dividing f.hp liquid crystal display element basis 1' . 
The siae of a sheet 2' to be layered to the liquid crystal display 
filpment basis 1' is set to be identical to the eizc of the liquid 
crystal display element basis 1' and a through hole ?a' is formed 
for each portion of the sheet 2' corresponding to the liquid crystal- 
display element 1. In this manner, Lhe presp.nh invpntlon can be 
applied similarly as in the first embodiment. 
[0015] 

in other words , the description *a liquid crystal display element . 
formed by layering two transparent substrates" in the claims of the 
present invention includes a liquid crystal display element basis , 
1' in which a plurality of liquid crystal display elements 1 arc. 
arranged and integrated horizontally- ; 

[Brief Description of the Drawings] 

[Fig. 1] A perspective view showing a first preferred embodiment 
of the present invexiLion. 

[Fig, 2] An enlarged vertical cross sectional front view of Lhe - 
important portions in Fig. 1. 

[Fiq. 31 A vertical cross seuLlunal fronr view showing a pressed 
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c;cmdi ti nn i n tTie first preferred embodiment or the present invention. 
[Fig. 4] A perspective view showing a second preferred embodiment * 
of t^e present invention. 

[Tig. 51 A perspective view showing a ronvRTitl onal structure . 
[Fig. 6] An enlarged vertical crooo sectional front view of the, 
irapoitauL porLion.s in Fig. 5- . 
[Fig, 7] A vertical cross sectional front view showing a pressed, 
condition in a conventional structure., 

[explanation ot Reference Numerals] 

1 LIQUID CRYSTAL DTSPT-AY FT.FMTSflTT 
la SEAL MATERIAL 

2 SHEET 
2 a THROUGH HOLE 
3, 4 PRF.5555TNG MOT.DS 
5, 6 FLAT PLATES 
7, 8 ELASTIC PLATES 
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